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A driving circuit of the present invention includes first and second piezoelectric transformers. 12, 14 for 
outputting a voltage at a secondary terminal which is input from a primary terminal utilizing a 
piezoelectric effect, frequency control means 21 for outputting a frequency signal for operating the 
first piezoelectric transformer 12 at a required frequency voltage, phase reversing means 16 for 
reversing a phase of the frequency signal by 180 degrees, driving circuits 13, 15 for applying a 
frequency voltage to each of the piezoelectric transformers 12,14 based on these frequency signals 
of which phases are different from each other by 180 degrees, a discharge tube 11 in which an output 
of the first piezoelectric transformer 12 is applied to a first input terminal and an output of the second 
piezoelectric transformer 1 4 is applied to a second input terminal, a circuit 20 for controlling a voltage 
of the first piezoelectric transformer 12 so that a current flowing in this discharge tube becomes to be 
constant, and circuits 22, 1 7 for controlling a voltage input to the second piezoelectric transformer 14 
so that output voltages of the first and second piezoelectric transformers become to be the same 
voltages. 
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(57) [B«a] 

8l(cJ:o-C*i:5J»fftr6*?BS±1-S. 

fcmE^ 2 1 RVIB 2 (7) 2 OOEI 

4<5HRftflr-§r(c*<3v^#mfl:h5->^l 2, 141: 
*ii* # ix«R*«EE«:H3*Dl-5K«i!aB 13, 15^ 

S20A^^(c^^n^i%5Sr€t i 1 rwjSkttffi^ 

ttt/BE SrfW W-T S lalK 2 0 t , ffi 1 2 h 7 > 

*Offl#t^ri 5 l^-«JElc45 J: 5 leg 2 WES h7> 
xi 4lcA**ix6ttHE*rll!H»-raiaB2 2, l 7 «:« 
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E«h5v*iJlRftttm-^tttt* s l 8 0S*ft5H 
ftRSET-IMSU jftE&l ^E® h 7>*Offi*i£ft 
^f^KOAM^bWt. (WEJB'2 WJE* h 5 ^ 
^Offi^frliuEttfif <£>SS 2 ©A*«*»6B*D UTSUS 

2 ] Ett»*&f«jffl tr 1 l 
fc*E*r 2 fca-T-^fflyj-rafB 1 aw* 2-0 2 o^Et 

Em f 7 v^otts^^^n-pnttW«>#rtrt"5A** 
w t *:«a^-r5Ett h 9 >*coie®j[h]& 0 

3 ) EfflaSSrJtJffl LT l fctik+frbAfi L 

/imESr 2 fcamcmai- sss 1 a vis 2 ^ 2 ooEm 

h 7 > * t\ ■ mjfe^ 1 WES h 7 £@fKoJifijBcffl; 

#J££; U5E«ft»»l»#a*^(0HjS[ftfS#S: l 8 0 

*5Hfi»(t^lwS^v^TSIrE#E« h7>^(-*tiX'? 
' ixHiSftaESrHlAD-rsffiftHIK^ai:, BuEffi 1 WE 

WEI h 7 v^oM^S 2 (7)A^^CW^ti5fti 
BftEttSWIwffiti5ffl^ s -^t*5«l-fitiEIB 

lOEah7^^oSEftj§j6«*r»JS9-f5^®i:, SfrE 
$ 1 2 coES h 7 :/*<&M*«EtfM-«EEIcfc 

5 J: 5 (ctfjIdS 2 coE€ h 7 ^^IwA* S ttSffiESrSJ 

[m**4 ) Ett»*&flJffl L-C 1 WIH^&A* L 
fcSES: 2 »c«S^ |ztii^1-5S 1 -R^S 2 co 2 o^ES 
F7^h ttEJBi^E«K9^^*:BfK«>*lft** 

affi*BS(E1-6ffiftSG#*t. 85E1 8 OflJffitltfft 

ttsHttft«*ics^TitoE*Efl; h 7>x\z.zti? 

nJBttftttEtSMlorSIBftlHlK^ftt^ iMrfSBl<BE 

itth7>^^uj^* s a5i oA^*i-SfAa$n, itKcif&2 

(^)Et h 7 >*<T>\tiM*% 2 OAa*wfflJn$*ia«ctt 
f <b, lWEttM^B^^-ttft^W^WESIiwE 

h7^^^tii^tSEdS|S]-ttElc4S J: 5 
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^St fe«?L5w tt#«t-f SETS h5^^^>Bttill 
[0 0 0 1 ] 

ffim^6m^mEic^m-r5E«h7>^to§ESi) 

atSlwHL, ^icEffih^^^SrffifflL-CttffiffSra* 
«t < jS»S*5*^ttillHiK*r«J*1"Sfc*^)E« h 7 
yxoKft^ifetaEBjSlKlcBSI-t-S, 
[0 0 0 2] 

[tt*«)ftfl!F] tt*, *OTfcAff1"6fc*©«M3» 
^LT, E«h7V^t:JBt^Billla]»*s«JSSnTV^ 

fl¥8- 2 7 5 5 5 3*^«ICE«c»flE««>J: 5 Id, £ 
K^jE&Kt'Ettth^^^SrlEI&L, :<7)ESh7>^ 

102o0 1ftSffii:2oOt-h F7^33, 3 4 

sriaaatiEvd dtcggiKtfcfco-efcSo hi-, *--h 

h7^3 3, 3 4Wf|BlS^lw^-f yf-^^h7V^ 
7^ 3 7, 3 8 £^igc L, M3 2 lcffift£ffi86£8lffl 
LT!Hffi»J^EHl£S3 SlCfc.U., Eth7^3 l (Offi 
l^MI^^^r^:^ U 2 <5:faiE®)[H3Sg 3 GiZAJj-tZ, ^ 
2ffiffigEft!llK3 6*»6WttJ*JCj:9, ^^7^>^h 
7yy^^ 3 7, 3 8Mt h7>^3 1 Oftfi)38ift 

7>X 3 7, 3 801«kWt 2&W©>f 
t. Ett'h7>*3 1 wtSc«SA*84-e*«lsl**r«* 
■f5J:il;:KJeL-C*3<. WH*-*" 2 *@co^& 

E£8 .rco2o(75*j£jE?£KSrE«K7> 
* 3 1 CO 2 1 fcffljffiffi 3 1a, 31b I^ZI^D 

t5»l:io-c, Etih7>^3 iwiftMIi:ttjE 
K»3ftsgnftiSixfcr.4:^4a« «£ 5 1- LTE« H 7 
v^3 iis*«3-2lc#E*ixfcffl*«E*:Wanl-aw 

sp8- 3 3 34 9#^«T*tt*tt^jEttJft» 4#Bi¥8- 
4 7 2 6 5*^*TI±Je»tt*:E«;h9^^^1&«- 

[0 0 0 3] ««h?i/^<rttfflLT*Bf«*ft 

i-SSftlUKi: l/rii, »BB2P6 - 2 0 7 8 3*a«li 

8ftfl?JSPlH]K4 2^V^' !: /^^^f^^J^lH]^4 5(C^^4 1 

35SA**^5- «8E»J»EIK4 2^6<Offi*^ 

y/Kf 4 3 wy- H:A*Sii5 B Ztoxj y 
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7^4 4*>JBl<0-»:#*j*4 4 a <7>-8B&tf 8S 2 CD 

-&##j*4 4 bOffi«IC»fitS*tTV^ 0 

MWs]B4 5 0ffi^lt*¥lRl^(f^^^Si-S:fe 

f9 > QtQba r d^il-Wl h 9 ^v 1 * ? 4 8 a 
*Xtf4 6 b<7)^— *tcA;ft£tl£o h7>^^ 4 6 
aRtM 6 bO= ufPltitMfc&glZtl*.?. yfifif 
ti^ix»io-?k##l»4 4 aOteJBtJB2 0-»C## 
»^-«g^tl^o h7>^4 4<7)-ft##l& 

4 4c(7)-aWf4 7W-*(Da 4 

[0 0 0 4] roEB*j*lc*5V^T, 18^4 1^5)8 6 
CO (a) <D«ft«** s A*S*lfc»£\ «aiM»ElB4 
2^&liH6 (b)-ro«4«W^>f5'f^« : f-4 3 

<oy-hi:«»Sn, /</i/^*filfBWSB4 5*»?>ttBI 

6 60 (c) , (d) <nWft£m§<0 (a) 0«#0«*»RS]0 

(c) h7>v^^4 6 atf)"<— *lCl!6 

(d) COff^S h5>^^4 6 b60^-^(C-?r^n 
fly&SftSWcj:!^ ffil<a-&##»4 4 a fc*20> 

##H4 4 a £^2<7>-&#£iS&4 4 b l±Zt^iB#|fi 

■ 4 co-«R^ft«8wi-(±Ei6 (e) (omzWifenmn 

[0-0 0 5] w^ffiM* i&gi''<*/l'<0'<y9 : 7'{b<Ott. 

5 1 , (6Jgj£/</i'*»£«5 2 , 

5 3 2&sR#e>*vO*5. IslB«^(i, ^tE^fT it:^> 

/<-^s i*s«sh, m^seis ( c ) (omttmmr 

pCDClEVO^A^^ntl^o =zW<-* 5 1 IC 

ti, JkWT.iwuaoJEfkfeftK-J-SHS (b) 

5 3 a* * *t*iw»»# s t \zm 

{f^STIi, a»g5 4Sr^Li:tt:«*5 5(^S-A^ 
CA^^il^ 0 Jfctic« 5 5<D%2 A^ICII, [18 (a) 
o 5 6 coOl^ff^-V S tfA* £ 

HS e m#%*5 4WttJ*«EEVm*S^D-^(B#V S t 
M$tli8 (b) (0*ttffiHjft«IW«#VBFS:JB^ 
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1"5 B 10«#VBFKJ: DftlEfT 1 ^Wai-SttEE 
VHFO«y»«:fT9. l^fW«l-J:0ia8 (d) colfic 
ttttffT ia>3WfiCLT3ftsai*W;cKHSixS. *fc»* 

1 <D¥®B&l*MS (d) (7)LTmT'S^^o D 
9 (a) ^&H9 (d) (i, ffiiJjB<f^ST^{k-r5»- 
^60118 (a.).^5)H8 (d) & ffl lSfB#«:*1". H 9 
*»6>aEi|i*BlTmoKS:aE{k;S-frS»lwJ: 0, &m<ffT 
l (cHiai-5«EEVHFO»8t«pfB*:SftS"e:TV^5 0 

[0 0 0 6] 

¥8-2 7 5 5' 5 M¥8-3 3 3 4 9 -g\ »BB 

^8-47285 -^-CO^^co^iCOim H 7 £f*iJ) 
U Sk*t^fr«Klt^i(i«E«rEn»tTft««*:jS«r 

a-Cfc f9 > «M»¥ 6- 2 0 7 8 3 ^O^Kttttff £j£*r 
lTl)^I5o Wxtf»BB¥2 - 9 7 9 1 6-^CO 

^(c^B^^wuicffiffi^ns^m^i-^ii^^^^^A: 

SHfitt, B10 (a) 0>«l;iftoT^5. fct Hi 
0 (b) ^«tcJk«»itt*«oK««fc«)IB^«4»itt 
SS^ffM-SftS r t left 0, 3»tB**»6S*tW-*a 

[0007] it, »2^Pp«ij{£tt, tttaff^frfflo*^ 

CE^X < ft 5 i Stmt t E»«oiBT?«dt ^ ns 

*4iianiitf«a* s #<ft5*"c*)a. sasss^^: 
i-ax*/i/afS:wt't-5t (i) ao«ftBB«tcft5 0 

W = (1/2) XCxV^ - (1) 

tttff<olfia:ric»icj:o, ^l : co^Dmi3:^a< ftS <b 
!£EOttS^iR!l^tSifet*:t < ftS e 
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[0 0 0 8] m3<D?$m&l$, fiSh7^^l:*itE 

e® h 7 y^tn-oenijiiftR-ciBft-ra i pj cta^ 

^fcttftfffcfefct;^ Hi 1^*1" J: 5^. £SH7 
>7T1, T2^#SBU!i®Si»i:-?r^#/3EitJ-tfe>o# 

[0 0 0 9] #£WOBttttwftfeo[g)Hfc#ftU HE 
[0 0 10] 

«a*«r*>Jffl 1 Ltim,E.$: 2 fcS* 

(Ctti^-r^B 1 2 0 2 o<DE€ h 5 £{i;L"C 

itm-XlUm* 1 8 0ffi£ft3JSKRffiET-SE»-*-*o 

fO^ 2 <0A2tfSrt><bWflO LTWEttmi^ttl"* w 

[0 0 1 1] *fc, *RW©B»lHl»4 v ffi*9!i**r*J 
ffl LT 1 WKF-rt* 6 A* L^*ES: 2 JWB^lcffl^ra 
K 1 ZfctffB 2 co 2 ocoi±m h7^^h SS 1 c^E® h 7 

1 8 oatt*as<Ei"SffittEC**t* 

WEI 8 0affift*s^//5Batttfl»|c^^-C«TE# 
E1F7 lw-tix^ixjaK*ffl;ES: W»1-5ie»[a]K 
¥&££<§x.£ 0 £<blw* ffiE»ia>E«h 7 

'•*twSliiS«aE* s -364: 45«idfflEJB l ^EEm h7> 
*<DttE£»HS-f fc^Si:, USES 1 Xtf&2 OEB h 
7 >^Offl*aBE*s|ai-«E(C3i £ £ 9 IcfflEJB 2 

5 0 fcSiM** B9E»«fo»S^-^i*5«lciFE 
JBlOE«h7>^OJ8»HSft«:WJ»i"5**i* m 
Effi l at/K 2 <7>Et2 h 7 >^^tti^«EdS|^-taE^ 
<C o J: 5 »-«TEJB 2 coEtE h 7 > * ic £ ft 5 ittE £ 

[0 0 12] r CD J: 9(1, ESF7^5r2oftil, 



bftSBiKttttEdSBiftlSft, fik^/^Em h 7^7.(1- 
^TcoOZm h7>^OttS*ttEtfl»»* s W]-"effiftdSl 

flO$ft*<7rC\ wfte>E*h7>^*»feffl*Sft5JSE 
^mt^S^ofcA^iSI-^ft^ftA^I-^wiricJ: 
•9, Sfe^^^^iB^ffiicggftffi^eSit, RUWMflw 

[0 0 13] 

BojBiojas*ffi<oigBia-e«)*.' iwhjc*3i>t, ft 

ffiff 1 1 o-^cDArtSlwIiEffl; h7^H OfflrtfflJ 

LTEttth7>*l 2WHi*«36«««IS*ftS. «JE#E 
th7^i4, 1 2 (i-tft-PftflBR 1 9 (cSttSftfc 
SEftlHlBlS. 1 3 (Cct oTHZD]^ft5o ^ tT, HSb 
EMU 3l*flttft1MMe]B2 lOttiAlciOMWStu 

EiiisiBi 5 rtHuia«ifi»ffi«»iHiK 2 1 com^i ^stes 

(E0B1 6tcJ:9SteSftfclU^tcJ:0fBaiSftS. * 
fc* H9E#E*h9^^ 1 4, 1 2<7}tf^fiffi;^Eifc- 
H&0SS2 2T*JtK$ft. ^©Jt(Rtt*l-J:9K»«EIBI 
1^0^ 1 7*s«rE««l 9lw««Sftfc^^ixf'>/« 

>i-8**y, t7i, atEEBiiHiBi 5^«»«*s 

~;*f<::A;^£ft5^E, V2liMf ll(7)l^A* 
$ft-5KE-e*> 9 . MBV 1 t V 2 liJ8ttft(iH-"C& 
ftisi8 0ttft4*. *fc. 2 3 {iRWtEffc 9 > ft€ 
<fl l £tf>Pnli;:i$igSSC x^#Si"5 0 
[0 0 14] rco^llctftlf. Myf^l8 

13, 15^n^EiF7^12, 14£JEifc 

RtiEfemwi i{c^ft^mgcii:f : m^miH]^2 
ouiScftiitffcfc, r^S : «:SEftttilH]B2 ot'telf 1 
.Hc8lft6«at*tHt, *fflL-fc«*HB»W»aB 
2 11^A*1"S- ii^Em h7V^{^Em h7>^^IS 
ft1-5Jaj6»i-^o"C*EJt^ft^$ftSo wCO^, H 
iS»JifflH]^ 2 l tt, Kc®^ l 1 tcaftSttSKffl^ffiS 
coffiT— £>J: 5 l-Effif 7>^ 1 2^|E»}1-5^ 
atftiOfWWSrffvv EI^^ 1 2^^®j1-^liS^ 

fc»oe*wft»ta*i"6. wcoii®»j^05&2 1 

(Offl;t)tf s s HKiHlSSl 3(CJ:oT#E^ftE^;h7 
1 2ilA^^ft5 0 Emh7>^l 2 0ffl**5ftt8IEl* 

5. l^^ot, ft^i i^-^r(cA^-r^Emh7 

>^ 1 2 cOthS^d. Tttttff 1 1 lw«ftSttSEto s -£tC 
[0015] E« h 7 >^ 1 4 cO|{EK)ji&^{iE 
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Ititj^HLW, h 7 I 4 StSSH-SSMSIhIB 1 5 HAA 

4l±B-«plBjStft-CB»1-Swi^ ? C*a. L*»U E 
«h5>^t?^B«iJBjfift*tfbo< ^Ei>7^ l 

1 4^tU^^^UV^P#(-^i : C03WSti k| b(t, «fc0&< 
¥^Jft:^^6fc^EEm h7>* 1 2 t&m,h7>* 1 4 

2(7),iiME<hEih7>^i 4(Dtti77mm^m 

EJtt£lI]B2 2IC,fc9*ttfc£*TV\ ^ rofctS^BEJtRls] 
& 2 2 o«:«ie*(0«*Srffi»lBffifB»[HlB 1 7 ICA* 
U BftSEWMIsIB l 7CJ:ottil 9*^!EB0 
Kl SlcA^ftSSJj*:*^ yf^mi 8£*- 

2 x (1/2) X (C/2) x (VH/ 

[0 0 17] ttft^tcSE^SttSErt, #§i¥6-2 0 7 
8 3 4^«CEttWtt«ffOA*tt*-C*>5ia6 (e) 
rot \<Dmf3X~i*s ms<D (a) roajcftSo Sfc* tk 

' h1&nMv>H&hmz<n (a) ^«4»*Jw46 0 HI 6 
(e) <D t 2ro»|3J-eii»«; < l : l-W*PS^2)S5E*5 t 1 • 

{Eli, t l roHHn&n«(cBI3 (a) ro*ft»*jcft 
•9. »ffit>E13 (a) Oj:5^ft5o *«*0>iffllto»e> 

^iCIi, JkttffO***5GND«:t44:ft5», tt«S*> 

bnm^M^Mti^mts H3 (b) oaitw**?, » 
ff(wgEttsta;aEro^*iiia3 (c) ro«(w45fcftik« 

»0»«0$Mfit>BI3 (c) 0>«(wfc5. Sot, »m 
fop(||tf5AA«*»&ttftiM 8 0gSfc5B5E«:A* 

[0018] SclwEI 2 Srffiffl LT**Wtf>!& 2 (D^M<0 

1 1 OffcfrOAAKl-liEffl; h7>^12 roffi7^RiJ£IE 
SA*JU ^fc^l^7)^^ET^V^e>nrv^/c ^ fm?ifL 

2 :4 wttfflK&ffiir^lJ- 2 

[0019] Z<om 2 <7)E^ h7>^l2 SriESfrf £J3 
tt»lttkro»u:ftJ£Sfta. »ffi«fflffl-tr>*2 4^J: 

4 *»bOttJ*SrWatttllla!B 2 5 Lxm&mV®® 



>\ t7 15 : l: J: oTES F 7 y ^ l 4 offi^j^E 
£E?£ h?y* 1 2<olhfi&i£\zffi£2> 0 
[0 0 16] ro*4«|«Pt:fT5*»cj:0. ttffiffl 1 
roMSSicii, Hj6ftdS|B--effi*B*si 8 0flERftofc« 
E^^nm^n^ix5*(-45 0 tt*flF«r^«rS*5 
fc»orrtEo«E«:VH (V 0 . peak ) B5K 
*L^a«^{c»mt^>rW*^^E^AAtfc^ 

iwd, ttttffrofrffliaaicivH (v 0 . peak ) srB3*ora 

(1/2) XCx (VH) 2 - (2) 

tfts. Lri»u ftBffrosA^ffiTS^^n-enffltt^ 

1 8 0ffiH45ittESrA^Lfc»^lcii, -^(DXtl^ 
\Z (1/2) VH (0-peak) ^A^£*U te#<0A**S 
(C (-1/2) VH (0-peak) <D%£jEtf$l1m£tlZ>&\Z. 

46 e tt«*©**#GND«ffii;:fcafc*, » 

) 2 - (3) 

B2l{cA7^i-5o MfeLfzi 9iwEmK7^^ti> E 
fh7 y^*:Bllii-5'aiStftlw ±oT#Ett;3flSft3eS*x 
SA, Jii£»JMHl&2 JfcSff l irolWt* 5 ffi* 
OfiST— ^lw45J:5«-Etth7^^l 2«:SSBrf5JS 
ttftro«oaifefTV\ Eth7>^i 2*B«i+SWftft 
«rj#offiacroift«Srffl*.1"5o r.OJSjfi»*JW@B2 1 
cD£B;W\ RUIslBl 3 t:i:oT#E^nf:t, E€ b 

T^E^iXT^m^l ll^D£it£ D 

[oo2o] ft*, Eth7y^i 4feE»r*aas 

[0 0 2 1 ] 

S2 0Elh7^^ixfni 8 OKttlS^JKcS'lH 
-^^SicmET'iiSj-r 5 r <h J; 9. ^ESh7>^ 
3&»feliiS!ffl*iroK«E* s ffl*Six, :roMASE$:ftS 

^Dl-^mE^Gm(C^LTI^<4 , 9. J»*± < 

[Hi] *«W«C75^»SKftlllK^!Si^3ltt*18oa 
[02] *»WI-A^SSEftlH]BroSB2ro^ljSJeffioiHl 
[ H 3 1. *jfiW C tt«ff ro»atr <b t SiBSftt 
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i&mW- 1 1 -8 0 8 7 



[0 4] B6*Bf!liwB«illIB^iaKiafc*OA>3tt*Sr 


1 2, 


14 Eth7 


^1"0"Cfcfco 


1 3, 


1 5 EKllHlB 


nasi a*«2o82ttigBoiaBH-c*>s D '' 


1 6 




[0 6] $t*0ij2[C*5tt5«#-K?g0"C-fcS B 


1 7 


ffiftfiEffiOfflBB 


[0 7] &£#J3^1Zffi)0&^®&0T-fc£o 


1 8 




[0 8] ffiS6«3tci3»ta(t#jfc}KH«>*0 1T**>So 


1 9 


mm. 


.[09] tt3fe«3(l*5»t*fll4ft«H©'t02T*)5. ' 


2 0 


ffttfiEftttlSB " 


[010] *y9J4 KO«BH"C*>5. 


2 1 


HKftfflSPInlB 


[011] E*h5V^OB»JB«ftt#EEltoBB««: " 


2 2 






2 3' 




Iff 


2 4 




i i 


2 5 


ffSttUIHB 
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-19 
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21 
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